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potentia] seemed  to ovcrldp  with  skclcta1  deiclopmcnt Ln  ypdtiotempordl  mdn"cr  In dddition  to thcyc hLstolo.Ticdl ebscrN  ations  wc  dna]yzcd  the cxpLcsyon  patters ot  Gdt5 Runx2
Ostenx  X  trop"abs  hornologues  by  tn sttu  hybndizataon  threughout metaniorphosis  We  -dl  Teport  the spaueternperal  correlation  betvveen the dedine  of  the regeneration  poten
tial and  the expression  pattem  ef  these genes ehsential  for chondrogenesis  and  osteogenesis

ANALYSIS  Ob  lHL  MOI  ECVt  Al" M}LCHANJSM  OB  PROLI)LRA  rJNG  C)LI  INDUCLIOMN  IthGENLRAIIrvG  X"NOPVS  LAEIVS  IADPOLL  rAILS

OTaro Fukaza-a Takekazu Kunieda Takeo Kubo
Department ofBiological  ScLences Graduate Schon] of  gcience The bn-ersity of  Tokyo Bu]k)o ku Tokyn l 13 003a Tapan

    In Lhe regenernting  ammal  organs  prohfernting Lel]s  thal -i]1  loiin the regeneratmg  t]ssues appedr  aiter  lhe pvound  henl]ng and  the vifoundi ep]dermis  Lovenng  the sLump

plays all llnpertant rele tor the appearanLe  et those prolrteraung cells To elucidate the mDlecular  basib which  1inks wound  epidermis co- ering to the appearance  et preliterating
cells  we  searched  for geneg whose  eipresgion  change  during thJs period uging  regenerating  Xertopus laevts tadpote tailg go far we  haie identified  6 genes whose  expressJons

are  up  regulatedlust  before the  appearance  of  proiiferatang Lells  1he  functrons of  these 6 candedate  genes hai e  not  been ieported  ln Lontrast  no  s]gmficant  Lhange  in  the expres
sien  et these genes  was  observed  in the arnputated  tails ot  tadpoles ot  retractory  penod  vilhen tadpoles lose their regeneration  ability  These results  suggest  that these genes
drc probably inNolNcd  in thc prcKe" speufiL  to thc  rcgencrdtion

1rvICOMPLETFANTFRIORPOSTFRIORAXISFORMATIONINNFNOPVSFROGIFTIIMBRFGFNFRATION
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    While uredele  arnphibians  can  regenerate  their appelldages  perfectl} a  Xenop"g froglet a  young  adult after  metamorphosis  rnerely  ferms a  cartalaginous  gpike  stmLture

en  its mmputated  limb rnustly  beLause of  defiuenL ability  fer pattem furmation in  the redeseluprnent  phelbe Pattem  in  the 1umb L[m  be di-ided mtu  morphology  along  enhegonal

thrcc axes  the dntenor  pestcrior thc proximdl  distdl dnd  thc deryd] vcntrdl  txes  dnd  wc  focuvcd on  the mterior  posterior dxis  formdtion in thc frog]ct ILrnb regeneritLon  By
RT  PCR  and  in situ  hybrid]7ation on  seetions  we  found  that expregsien  of  seme  genes in senic  hedgeheg  (shh) signakng  cascade  includnig  shh  itself is not  detected dumng

the early  stage  of  froglet 1imb  regeneration  Thege  regults  suggegt  that the defect of ghh  signaling  is  one  of  reagons  fer the patterp deficient regenerauon  m  Xenopus frvglet
Upstreani mechanism  on  the detect ef  shh  re  expsession  and  the possible itnprevement  of  the pattern fermataon in  the troglet 1imb regenerataen  wi!1  be discuised

LOgg  OF  RE(.ENERATION  CAPACITY  IN  THE  OPTIC  TECTUM  OF  XENOPas

OKouji Kado Shin Toehmm
D-ig]on ofBiology  gciences Graduate Sehool of  Sciences Hokkaudo Umiersity Kita ku Sapporo 060 0810 Japan
    It is vvidely  knovvn in the anuran  rmphibians  that they can regenerate many  organs Dnly dunng 1arval 1ite In the present study -e  haLe conhrmed  that the opue  tectum
in  the midhrain  regenerates  in  TarNae but not  Ln  adu]t  of  Xenopug laevs ]Lke the case  in the telencephalon A  good  corelation  was  ohgened  in  the prn]iferatdon of  the ependymal
cells  and  the capacity  for regenaratang  DeLresed  prohferation vifas also e}ident  eien  after  the partaal removal  of  the tectuni drslike rhe  ease  in  telencephalon suggesting  that

the Lause  et  lo" of  regenerdtion  Lapdut)  might  vary  dependin.v en  the part of the Xenopus brain

THE  APOPTOSIS  OF  OVULATED  OOCYTES  OF  THE  IAPANESE  MEDAKA  ORrzinS  LA  17PES

OMotokoHarada NoritakaHrrohashi ICazuyoshiCtuba
Departsnent ofBiology  Ochanotmzu Un-ersity Bunkyo ku Tokyo 112 g610 Japan

    Without fcrtilJ7atson highly symhronou-  dp{)pt{]sLs ef vtdrfish cggs htarth 1O h aftcr germJnakebicle breakdown which  NarJes according te beasen and  mdiHdual  anunals
Apoptosis of  meuse  and  tish (sea bremm) oeL)tes  has also been reperted  lt is hovifeier statl uncertain  whether  apoptosis  eccurs  in unfertihied  eggs  of  many  other  anmials

Smee  eggg  of  Japanege rnedaka  figh are  large and  trangparent apoptotiL  eientg  guch  ag  rnernbrane  b]ebb]ng ghnnkage  md  apoptoLiL  bods formation rnay  be e  Lsily obieryed

indeed 40 h atter ovulahun  90va unterin1ized eggb bhewed  shnnkage  buggestrng  thdL apoptobis ocLurr:d  m  untertih[Ld  Lggs

    Tt Ls well  knovvn that caspa-e  3 Ls the key e]7yme  tn execute  apoptosis  When  hnmogeni7ed eggs  were  assayed  to deteet caspase  3 1ike DFVDase  aeta-t)  the aetrvity
mcreasLd  signLficanUy m  the prLparations frem eggb showmg  shnnkuge  lhese results mdiLave  that apvptvsis vf medaksL  eggs btarts aruund  40 h after evulahell

rvffrCHANISM  O)  INHIBTTION  OF  CASPASF  3 ACI  IVITY IN S1ARBISH  UNb  )R  : ]1 ILLI) LGGS
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    Meiosis of  immature  startiih  oocytes  are  remMated  b} 1 meth)1  adenme  (1 MA)  vifhkh  is released  Trom follide Lells  Liuyng  gennindT iesiLle  brcakd{)wn (GVBD) Tr
net  fcrulized the} complete  both meiottL  divisions to  )ield haploid mterphase  arrested  eggs  Although  starfish  immature  oocytes  can  li-e more  than twk  in  geawater  postmeietic
eggs  synchTonousL} and  rapidLy undergo  apoptogis -ithin ?4 h after l MA  treatment Vsuatt) membrane  blebblng starts S l2h elfLer 1 ma  treatment and  is fellovLed by apepteLiL
bodlr tormahon  The  timmg  of  apsptosis  depends on  the ammals  and  seasons  buL apopLotrL  proLesses drL  highly synLhronuus  m  thc  s uik  dmmd]  We  hdvL  revcdlcd  that Ldspdve
3 dctLuty  Ls  reKpanyble  tor egg  ipnptnsis  When  humaii  active  caspase  3 was  TnJected  into  immature  necyteg  er  eggg  3 hourg aiter 1 MA  treatment caspase  3 aetrvlty  decreased
rapidty  and  4botbhcd  Lomplctcly  wwithin  2 heurs Alvo degradat]on of  inJccted  Ldvpasc  3 cLLurrcd  withm  2 hours Proteasome  mhibitor  blocked the degradatron ef  this enzyme
These results suggest that caspase  3 mhibmon  is due to proteasoine mednted  degradation of cispase  3 in }oung eggs

THE  CELL  DLATH  O)  XENOPVS  PLRMANENI  BLASIVLA  tYPL  EMBRYOS

OIppei Tandkai  Motoko  Harada2  Kazuyoshi  Chibai  Masao  Sakaii
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    Abldtion  of  scgetdl  Lytupldsm  Xbnopuy  cggs  rcsulty  m  tvvo distintt types of  axLs  ]aLking embryos  When  the deleted inTume  was  20  40va Crelati-e surface  area)  the embryos
underwent  ientrdt  type gastmalation and  fnrmed Lentral  mesndennal  tsssueg When  the deteted iolurne  "as  more  than 60%  the embno  did not  gastrulate nor  inake  rnesodermal

slruLturcs  Wc  havL Uesignated thLsL tv"o typLs of  unbrsos  as gasLruldhng "unaxial  embryos  (GNEs) dnd  permanent blastLLIa t}pe  embryos  (PBEs) respeLtixely  the  development
ot permanent blastula t)pe embryos  (PBEs) consisted ot itypical epiderrnis Although G]hEs survned  inore than three wueeks aL r"om  tempeTdture PBEs  dese"crdled aL S days
ofLulLurc  (stdgL 45) CaspasL aLtivty  a"di  rcNLalLd  that PBFs  underwent  apoptohib  at stagcs  20 4S We  reasoned  that the elbsence  ot  endemesoderm  m  PBEs  should  cause  the
ebscrvcd  apoptosis  We  ingected  15 pgfolastornere 1ilegT an  endemesodremal  determinant in Xenopus  The  ingeeted  PBEs  fefmed  a  blastopore and su-rved  mere  than 3 weeks

ASYNCHRONOUS  PROGREgSION  OF  ?ROGRAMMED  CELL  DLAIH  LNgVRkS  1HL  LPI1HELIAL  SIRULTURE  DURING  t ARYAI  -RM  RFbORPTION

1rv SLA  URLHIN  METAMORI,HOSIS
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    Whcn  thL LompetLnt  ld-d  of  sea  urLhm  is experLmentally  ind-Led  metimorphosTs  its drms  resorb  wLthout  anv  rnorphological  collapse as an organ  Quai]trtauie analysls
vvas  ultrastruetural])  conducted  to ascertain  the re]ationship  between ongomg  pattern of  programmed ccll  dcath (PCD) and  disorganlzation en  scptatc  Jonction (SJ) m  t- e  kinds
of  thc Lonbtitucnt  epithelial  cetls  cLCs) ef  the arm  ln the celuinnar  EC  s that torm  the ciliar) band  apoptosis  initiated  synLhrenously  to ocLur  ainong  tliem Its termmal  phnse
hovifeLer wag  around  d]fferently from the cellg lo cellg 1'he Sj tended to rem  Lin arn[mg  the Lells  unbl  the tennTnal phase  uf  apeptesJs  The squdimous  FCs which  dre  distnbuted
near  the ciliary  bandb undeNent  PCD  seernmgl)  distmLt from  apoptosis  Its timing  te mTtidtL  wds  not  only  as}nchrenousTy  among  them  but alsn  dela)ed  ds  compared  to the
Lolumn  tr  ECs  Any  dlterdt]eis  of  thc SJ Lould  ]ot  tn be deteLted in  spite  ef  drmiatic  prngression ef  T'Cl] Thege data suggests  that at teast t-o  of  meLhanisms  underta}  larial
arm  resoiptron  during metamorphosis  those arc  that PCD  progressLs asynLhronuusly  among  tht ECs  alld  thdL SJ is  prelenged rts fLte dun"g ungum.u  of  PCD

PROGRAMMED  CELL  DEATH  IN  THE  BOMBVX  F4T  BODY
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    In mosl  mscLLs  faL bodv LLt]s  sur-Nc  thruugh thc ldr)at and  pupal pcrJod -ith  undergomg  eetlutdr  reconstructren  at pupal metamorphosis  and  trallsformauon  mto  adult
fat bod) cells  B}  eeiitrast  lars al tat body  m  semc  Diptcra and  H)menoptera  undergoeg  programmed Lel]  death (PCD) at  metarnorphosig  and  is reptaLed  by  adult  fiL bcrdy whiLh

aries  from imagmat  fat body Lelts  Here me  sho"  that Bomb)x tat body undergoes  PCD  at the larval pupal metdmerphoyv  ThL fdt body Lxhibitcd  nuL]cdr  frigmcntation md

DNA  fiagmellLahon vvhkh  arL  LhdidLtcristiL  of  thc PCD  from 1 to  2 ddys atter  pupatien gTmultaneously  caspase  3 IJke actJyJty  vifas mcreased  When  day  6 flfth mstar  fat
bodies -ere  cultured  "ith  2 p M  20F they undervvent PCD  v"hile an addiuon  of hemolymph of day 5 fifth instar larvac to the eulture suppressed the PCD  Those data suggest
lhdt thL PCD  "  rLguldtcd  by not  only  hormones but alhe a  factor m  hemolymph
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